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ABSTRACT: Many urban areas in the United States suffer both from a lack of access to 
supermarkets and healthy food and from an overabundance of affordable and convenient 
unhealthy food options. As a result, many public schools are within walking distance of 
fast-food restaurants and convenience stores. Colorado Springs in El Paso County is not 
an easily traversable city and as a result is particularly affected by such food issues. This 
study seeks to measure the number of unhealthy food options within a walking distance 
of all the public schools in El Paso County and measure how such numbers are associated 
with variables representative of the ethnic and socioeconomic demographics of each 
school. By use of GIS maps and comparison of means tests this study demonstrated a 
significant difference in the mean number of minority students in a school zone with one 
or more fast-food restaurant or one or more convenience store, and the mean number of 
minority students in school zones with neither. A significant difference was also found in 
the mean number of students on free or reduced lunch in school zones with one or more 
fast food restaurant or one or more convenience store, and the mean number of students 
on free or reduced lunch in school zones with neither. 
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The rising rate of obesity in the United States is a serious health crisis that in 
particular threatens our nation’s youth. Obesity, which is measured in body mass index, is 
related to dangerous health risks such as heart disease, diabetes, cancer and lower life 
expectancy (Rose et al. 2009). Urban areas in our country are particularly afflicted by this 
epidemic. Though the United States is a country with many options regarding food 
choice, access to healthy food is a debilitating issue for many people living in urban 
areas, where supermarkets are increasingly rare (Walker et al. 2010). Many urban areas in 
the United States have become flooded with an abundance of fast-food restaurants where 
large portions of calorie dense, but nutrient low foods can be purchased quickly and 
conveniently for affordable prices. This presents a health hazard that is hard to resist for 
low-income residents who are already disenfranchised by the limited access to healthy 
foods in cities in the United States (Glanz et al. 2005). A lack of education on good 
nutrition has similarly disenfranchised Americans, and even if there were better access to 
healthy food in our country, many Americans would still choose the more unhealthy 
options out of taste preference and convenience. As food preference develops early in 
one’s childhood and generally influences one’s preference as an adult, it is especially 
imperative that children develop healthy eating habits at a young age. In addition, given 
that childhood obesity is a predictor of obesity in adulthood, controlling childhood 
obesity needs to be a national health issue (Neumark-Sztainer et al. 1999). 

The majority of children in the United States spend more time at school than in 
any environment other than home and thus consume a large percentage of their daily 
caloric intake at school. Therefore, schools could play a large role in helping fight 
childhood obesity. Schools should be taking important steps to incorporate healthy 
nutrition education into children’s curriculum and making sure that nutritious foods such 
as fruits and vegetables are served as part of school lunches. However, school children 
are still regularly assaulted with a barrage of unhealthy food options such as snacks from 
vending machines and school stores and the plethora of fast-food and convenience store 
options that surround many urban public schools. In order to ensure that children are 
making and have the ability to make healthy food choices, schools need to use 
multifaceted approaches to address the health hazards that children regularly encounter. 
Given that school is such an important environment in children’s lives, it is a particularly 
good place to study America’s food crisis and how it can be addressed. 

This study explored the obesity epidemic in the United States and how it is often 
related to poor diet and nutrition. This led me to researching the causes of the poor eating 
habits of many Americans and how they are related to both limited access to healthy 
foods and increased access to fast-food options. Considering the important impact of 
school on children’s lives, my research turned to studying the response of schools to 
unhealthy eating and their efforts to encourage healthy diets for children. Within this 
literature, specific studies show that multifaceted intervention programs that familiarize 
children with healthy food options increase consumption of fruits and vegetables and 
reduce consumption of saturated fats and sugar.  

GIS software was used to locate specific areas in Colorado Springs where public 
schools had multiple options of fast-food restaurants and convenience stores within a 
walkable distance of 0.33 miles. This data was used to find associations between having 
fast-food restaurants and convenience stores in a school zone and the ethnic and 
socioeconomic demographics of the schools. Because many public schools in urban areas 
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have open campuses where students have the liberty to walk around and explore other 
food options during free periods of the day they regularly and easily encounter food 
hazards during the school day. If the data provides evidence of inequities in Colorado 
Springs, possible solutions such as recommendations for future zoning of the city will be 
proposed. 
Literature Review: 

The literature regarding adverse health effects and their relation to diet and 
nutrition is staggering. In the United States, 16% of adolescents are overweight or obese, 
with 85% of obese adolescents becoming obese adults (Menschik et al. 2008). Poor 
nutrition has been linked to disease, behavioral problems, intellectual delays, child 
mortality, and the productivity of adults, showing that it is important to address early on 
in one’s life (Rose et al. 2009). Communities with an abundance of fast-food restaurants 
are at a disadvantage, as research has shown that adults and children who eat fast-food 
have higher intakes of energy, fat, saturated fat, carbonated soft drinks, and lower intakes 
of vitamins A and C, milk, fruits, and vegetables than those who do not eat fast-food 
(Paeratakul et al. 2003). Many chronic diseases that disproportionately affect low-income 
groups, such as diabetes and obesity are linked to overconsumption of low-cost energy 
dense foods.  

Ethnic minorities are disproportionately affected by the rising rates of morbidity, 
mortality, and adverse health outcomes. These unfortunate outcomes are often associated 
with factors such as residential segregation, poverty, and neighborhood deprivation 
(Walker et al. 2010). These health risks appear to be spatially structured, as African 
Americans live disproportionately in disadvantaged neighborhoods (Zenk et al. 2005). 
Research from the National Household Food Survey has shown that nutrient intakes are 
less likely to be adequate for the lowest income groups in America compared to the 
highest income groups. Low-cost energy dense foods are less expensive than healthier 
options, making them more attractive to low-income people (Morland et al. 2006). 
Research has shown that communities with better access to supermarkets and less access 
to convenience stores have healthier diets and are less likely to be obese (Stein 2011). 

Unfortunately, residents of urban areas are systematically prevented from making 
healthy choices with food due to a severe lack of access to supermarkets in low-income 
areas. A resident of public housing in Scotland first used the term “food desert” in the 
early 1990s, to describe “poor urban areas, where residents cannot buy affordable, 
healthy food” (Walker et al. 2010). Economic segregation became prevalent in cities in 
the United States between 1970 and 1988 and was accompanied by a migration of 
affluent people to city suburbs. This residential segregation caused the median household 
income in inner cities to go down and resulted in the closure of almost half of the 
supermarkets in the three largest cities in the United States. Walker et al. (2010) found 
that the lowest income neighborhoods in the United States had almost 30% fewer 
supermarkets than the highest income neighborhoods. Though research has shown that 
African American adults’ produce intake increased with each additional supermarket in a 
census tract, healthy foods such as low-fat dairy and produce are less available and of 
poorer quality in minority and low-income neighborhoods (Glanz et al. 2005). Within the 
literature regarding food deserts, studies have shown that the most impoverished black 
neighborhoods in Detroit were 1.1 mile farther from the closest supermarket and had 2.7 
fewer supermarkets within a three-mile radius compared to the most impoverished white 
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neighborhoods. In addition 23-28% of African American residents in the most 
impoverished neighborhoods did not own a car in 2000, further limiting their access to 
healthy food (Zenk et al. 2005). This spatially structured inequality is common and 
evident in many urban areas of the United States. 

In addition to a lack of access to healthy food options, many urban areas are 
disproportionately flooded with unhealthy, but cheap and convenient food options. A 
“food swamp” is an area where “socially disadvantaged individuals encounter an 
overabundance of unhealthy food outlets” (Stein 2011). The number of fast-food 
restaurants has risen from 30,000 in 1970 to 232,611 in 2015 and consumption of food 
away from home is linked to increased portions and foods higher in fat and saturated fat 
and lower in fiber and calcium than foods prepared at home (Statista 2015). 
Neighborhoods with a greater abundance of fast-food restaurants and a higher ratio of 
fast-food to non-fast-food restaurants are more likely to have residents with a higher body 
mass index and a greater risk of being obese (Stein 2011). Austin et al. (2005) found that 
almost half of the food spending in the United States goes towards foods eaten away from 
home. Lin and Frazao (1999) found that away from home foods provided 34% of the total 
caloric intake in 1995 as opposed to the 18% they accounted for in 1977-1978 as well as 
an increase in proportion of meals away from home from 16% to 29%.  

Fast-food restaurants are more common in minority neighborhoods than in 
predominately Caucasian neighborhoods, and supermarkets are less common (Glanz et al. 
2005). In addition, convenience stores and small grocery stores as well as fast-food 
restaurants locate disproportionately in low-income areas (Rose et al. 2009). Morland et 
al. (2006) found that the presence of supermarkets was associated with a lower 
prevalence of overweight, obesity, and hypertension. People who lived in areas with one 
of more supermarket had a 9% lower prevalence of overweight, a 24% lower prevalence 
of obesity, and a 12% lower prevalence of hypertension than people who lived in areas 
without any supermarkets (Morland et al. 2006). In addition, the presence of convenience 
stores was associated with an increased prevalence of overweight, obesity, and 
hypertension (Morland et al. 2006). Many low-income areas that do not have 
supermarkets instead have convenience stores and small grocery stores where the food is 
generally more expensive and less healthy (Donkin et al. 1999). People living in areas 
where supermarkets and convenience stores are the only types of food stores available 
were found to have a 35% higher prevalence of obesity compared to people who live in 
areas where supermarkets are the only food stores available (Morland et al. 2006).  

Maintaining a healthy diet is generally associated with a more expensive lifestyle. 
Hendrickson et al. (2004) found that food costs are higher than the average market basket 
prices in areas with the highest poverty levels, and that the lowest income households pay 
more for food than higher income households. Taking six food products that researchers 
had determined were essential components of a healthy diet, Donkin et al. (1999) found 
that it was possible to spend as much as 4.5 times as much on certain products as the 
lowest price, depending on where one shops, showing that food is more expensive in 
convenience stores and small grocery stores than in supermarkets. Their study showed 
that foodstuffs cost 24% more in small stores than supermarkets on average, meaning that 
a household on benefits would have to spend 25% more of their income on food if they 
did not have access to a supermarket. In addition, less than a third of the foods that would 
make up a healthy diet were available in most outlets (Donkin et al. 1999). 
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Studies have shown that children develop lifelong eating behaviors at a young 
age. Though being overweight as an adolescent is associated with being overweight as an 
adult, many young people have a lack of urgency regarding their future health. However, 
high fat intake and low dietary calcium intake as an adolescent is associated with 
increased risk for heart disease and low bone density as well as the possibility of 
osteoporosis later in life, respectively (Neumark-Sztainer et al. 1999). Social Cognitive 
Theory tells us that one must consider the effect of the environment on one’s behavior, as 
people generally learn new behaviors by replicating those of others. Thus environment 
has a large influence on dietary behavior and availability of food will be associated with 
greater consumption if the food is perceived as tasting and looking good (Neumark-
Sztainer et al. 1999). In a survey of 141 male and female seventh and tenth graders in 
inner-city schools in Minnesota, Neumark-Sztainer et al. (1999) found that the most 
influential factors on food choices were hunger, taste, time available, and convenience.  

The majority of children in the United States spend more time at school than in 
any other environment other than home. Therefore, it is important to understand the 
response schools have made and are making to ensure that children begin making 
healthier food choices. A large problem in providing children with healthy food options 
in school is the prevalence of competitive food options such as vending machines and 
school stores that give children unhealthy alternatives to school lunches. Though 
federally subsidized school meals are required by congress and the USDA to meet 
nutrition standards, competitive foods, or a la carte options, do not. The third School 
Nutrition and Dietary Assessment Study found that 17% of elementary, 82% of middle, 
and 97% of high schools have vending machines, and that 85% of schools have a snack 
bar at which to buy food or beverages such as sodas and high-fat snacks (Story et al. 
2009). Researchers Kubik et al. (2003) found that competitive food options in schools are 
inversely associated with daily fruit and vegetable consumption and are positively 
associated with daily total fat and saturated fat intake. Vending machines specifically 
were found to be negatively associated with fruit consumption (Kubik et al. 2003). Body 
mass index of students was found to increase by 0.10 BMI units for each additional food 
practice permitted (Kubik et al. 2003). 

As demonstrated in the studies related to Social Cognitive Theory, it is important 
to familiarize children with fruits and vegetables at an early age. This can be done quite 
effectively in a school environment. Researchers Cullen et al. (2005) found that the 
availability of fruits and vegetables in school cafeterias was a significant predictor of fruit 
and vegetable consumption. Many school studies use multifaceted intervention programs 
that increase options of fruits and vegetables in school, make the produce selection more 
attractive, vary the preparation, and give students positive feedback for choosing fruits 
and vegetables with their meals. In their study of an intervention program, Reynolds et al. 
(2000) found that the mean daily consumption of fruits and vegetables were higher for 
the parents of students in the intervention programs compared to the parents of students 
in the control groups. It would seem that the best way to increase fruit and vegetable 
consumption is through multifaceted intervention programs. 

An interesting way for students to learn about food systems, the connection 
between food and the environment, and to promote healthy eating in children is through 
the implementation of school gardens. In the late 1990s, Delaine Eastin, California’s 
Superintendent for Public Instruction, called for “a garden in every school” and passed 
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legislation providing small start-up funds for schools interested, resulting in more than 
2000 school gardens used for academic purposes in California (Ozer 2007). Within the 
literature regarding school gardens, studies have found positive benefits in children in 
response to their implementation. In the United States, children consume an average of 
3.5 servings of fruits and vegetables a day, which is below the national recommendation 
of 5 a day (Morris et al. 2001). This study once again demonstrates the importance of 
exposing children to healthy food options at a young age, as the earlier they are 
introduced to healthy eating the more likely they are to continue good dietary habits. 

With the plethora of unhealthy food options available to children both inside and 
directly outside of their schools, a study was designed to find health hazards within 
walking distances of public schools in El Paso County, such as fast-food restaurants and 
convenience stores. Each fast-food restaurant and convenience store presents a health 
hazard to students for several reasons, but particularly because of the severe health issues 
that have been associated with unhealthy eating. If the data were to show associations 
between schools with large populations of students on free or reduced lunch or minority 
students and the number of fast-food restaurants and convenience stores within a walking 
distance, it would be evident that public schools in disenfranchised areas of El Paso 
County are unevenly barraged with food health hazards. 
Methods: 

A study was designed to quantify the number of unhealthy food options available 
within a walking distance of 0.33 miles of each public school in El Paso County, and 
show any associations that may exist with the ethnic and socioeconomic demographics of 
the students. To do this, information on fast-food restaurants and convenience stores in El 
Paso County from the U.S. Businesses Database was downloaded from 
ReferenceUSA.com. Using the advanced search option “fast-food” was searched for and 
all of the options under “foods-carry out” and “hamburger & hot dog stands” were 
downloaded that qualified as limited service chain restaurants. This data was brought into 
the GIS software program ArcMap 10.3.1 where it was geocoded and spatially mapped. 
Using the same search option in the U.S. Businesses Database “convenience stores” were 
searched for and data on all of the convenience stores in El Paso County was 
downloaded. This data was brought into ArcMap 10.3.1 where it was geocoded and 
spatially mapped. 

To gather data on schools in El Paso County, the Elementary/Secondary 
Information System from the National Center for Education Statistics was utilized. Using 
the table generator tool data for all of the 2013-2014 school year in El Paso County was 
retrieved, which contained the addresses of every public school in the county. The school 
data contained the street address of every public school, the racial demographics of each 
school, and the total number of students on free or reduced lunches, a variable 
representative of class. The school information data was brought into ArcGIS Online. 
Using ArcGIS Analysis, “Create Drive-Time Area” tool was utilized to create a buffer 
zone of walking distance of 0.33 mi surrounding every public school in El Paso County. 
A walking distance of 0.33 mi was chosen because it seemed like a realistic walking 
distance for students with limited free time in their schedules. The Create Drive-Time 
Area tool uses a fixed walking speed of 3.1 miles per hour (5 kilometers per hour) and 
creates a polygonal buffer zone following pedestrian walkways and designated streets, 
ignoring rules irrelevant to pedestrians such as one-way streets. This is more pertinent to 
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the study than standard circular buffer zones, because those do not show obstructions 
such as highways, that would prevent a student from accessing a fast-food restaurant or 
convenience store. After creating buffer zones in ArcGIS Online, the school data was 
brought into ArcMap 10.3.1, where it was geocoded and spatially mapped. 

Next, the restaurant data and the convenience store data were both spatially joined 
to the school data, providing a count number of fast-food restaurants and a count number 
of convenience stores in each school buffer zone. Four maps were then created that 
showed visually the number of fast-food restaurants or convenience stores in each school 
buffer zone. This data was then brought into the data analyzing software STATA. In 
STATA, a dummy variable for schools with one or more fast-food restaurant in its buffer 
zone and a dummy variable for schools with one or more convenience store in its buffer 
zone were created. The school zones were classified into two groups, those with no fast-
food restaurants and those with one or more. The same classification was created for the 
presence and absence of convenience stores. From the school data, variables for the 
percent of students on free or reduced lunch, percent minority students, percent Latino 
students, percent African American students, and percent Caucasian students were 
created. The variables were tested for normality by making histograms and running tests 
for skewness and kurtosis. They were then tested for unequal variance between groups by 
comparing each group’s standard deviation. 

Comparison of means tests were then run using two-sample t-tests on each of the 
five interval variables for both of the dichotomous fast-food and convenience store 
groupings. After running t-tests for all of the variables, Wilcoxon (Mann-Whitney) rank 
sum nonparametric tests were run as a check on the t-test results because of certain 
violations of assumptions. All of the Wilcoxon tests confirmed the results of the t-tests. 
Cohen’s d was then calculated to provide a measure of effect size reported in conjunction 
with the results of my t-tests. As statistical significance does not explain anything about 
effect size and the magnitude of what is shown by a t-test, it is important to calculate 
Cohen’s d to see if the difference observed is likely occurring in a larger population. 
Cohen’s d is calculated by subtracting the mean of the second group from the mean of the 
first group and dividing the difference by the pooled standard deviation for the samples. 
Cohen’s d equation: 

𝑑 =
𝑀𝑔𝑟𝑜𝑢𝑝1−𝑀𝑔𝑟𝑜𝑢𝑝2

𝑆𝐷𝑝𝑜𝑜𝑙𝑒𝑑  

The equation produces two values, Cohen’s d and Cohen’s d corrected for uneven group. 
The second value is the pertinent one. A value between 0-.19 is considered a small effect, 
between 0.2-0.49 is considered a medium effect, and 0.5 and above is considered a large 
effect. Lastly, complimentary illustrative boxplots and tables displaying the values were 
created. The boxplots and tables help explain visually the difference in means of minority 
students and students on free or reduced lunch across school buffer zones containing no 
fast-food restaurants or convenience stores and school buffer zones containing one or 
more of either. The boxplots and tables also showed the effect sizes and statistical 
significance of the findings. 
Results: 
See Map 1. 
See Map 2. 
See Map 3. 
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See Map 4. 
As seen in Table 1, the initial t-tests showed that the mean level of students on 

free or reduced lunch for school buffer zones containing one or more fast-food restaurant 
(M=52.67) is significantly higher than the mean level of students on free or reduced 
lunch for school buffer zones containing no fast-food restaurants (M=41.45). The mean 
level of minority students for school buffer zones containing one or more fast-food 
restaurant (48.65) is significantly higher than the mean level of minority students for 
school buffer zones containing no fast-food restaurants (M=38.96). The Cohen’s d tests, 
adjusted for unequal groups, demonstrated a medium effect size of fast-food restaurants 
on the mean level of students on free or reduced lunch (d=0.44) and a large effect size of 
fast-food restaurants on the mean level of minority students (d=0.51), as shown in Table 
1. 
See Table 1. 
See Graph 1. 

As seen in Table 2, the mean level of students on free or reduced lunch for school 
buffer zones containing one or more convenience store (M=57.75) is significantly higher 
than the mean level of students on free or reduced lunch for school buffer zones 
containing no convenience stores (M=39.39). The mean level of minority students for 
school buffer zones containing one or more convenience store (M=54.52) is significantly 
higher than the mean level of minority students for school buffer zones containing no 
convenience stores (M=36.77). The Cohen’s d tests also showed a medium to large effect 
size of convenience stores on the mean level of students on free or reduced lunch 
(d=0.74) and a large effect size of convenience stores on the mean level of minority 
students (d=0.99), as shown in Table 2. 
See Table 2. 
See Graph 2. 
 The standard deviation variance tests were consistent with the initial t-tests. 
Running the Wilcoxon (Mann-Whitney) rank sum tests confirmed the t-test results that 
the distribution of the groups was different. The statistical significance of the t-tests 
shows that as the number of fast-food restaurants and convenience stores in a school 
buffer zone increases from none to one or more, the percentages of minority and free or 
reduced lunch students increase. Additional t-tests were run on the variables percent 
African American students, percent Latino students, and percent Caucasian students. The 
mean percentage of Caucasian students decreases if the school buffer zone contains one 
or more fast-food restaurant or convenience store. The mean percentages of Latino and 
African American students increase if the school buffer zone contains one or more fast-
food restaurant or convenience store. The number of fast-food restaurants and 
convenience stores in a school buffer zone is only a representation of some of the health 
hazards that are within a transferable distance from the school locations. Outside of the 
polygons created for this study are many more hazardous health options that are likely 
easily accessed by students. 
 
Discussion: 

The findings of this study have helped show that schools with higher percentages 
of low-income students and ethnic minorities are more likely to be exposed to unhealthy 
living conditions such as high densities of fast-food restaurants and convenience stores. 
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The comparison of means tests run for this study showed with statistical significance that 
as the number of fast-food restaurants and convenience stores in a school buffer zone 
increases from none to one or more, the percentages of minority and free or reduced 
lunch students increase. Though it is difficult to change the structure that is already in 
place, the city of Colorado Springs is going to continue to expand and sprawl through the 
coming years and as a city, Colorado Springs should take steps to prevent unhealthy food 
options from being built in school zones. Colorado Springs is the most populous city in 
El Paso County and the second most populous city in Colorado. Located 60 miles south 
of Denver, the city contains the United States Air Force Academy and has an economy 
driven mostly by military, high-tech industry, and tourism According to a 2014 estimate, 
Colorado Springs has a population of 445,830. 2010 census data shows that the 
population is approximately 78.8% white, 6.3% African American, and 16.1% Latino 
(United States Census Bureau, 2015). The phenomenon of fast-food restaurants and 
convenience stores being located within walking distances of schools with a higher 
percentage of minority and low-income students has much to do with policy. This same 
issue is not seen as much in the higher-income areas of Colorado Springs, because those 
wealthier residential areas such as Briargate and the Broadmoor areas are not zoned for 
commercial businesses. 

Policy changes involving zoning and licensing could help limit the density of 
retailers providing unhealthy resources to residential neighborhoods and the public 
schools in them. Zoning and licensing are both forms of police power, which is the 
authority of state governments to regulate in order to protect the welfare of the public 
(Wooten et al. 2013). Policy makers could use intervention techniques in areas referred to 
as food deserts and food swamps to address such inequities that have been shown to 
predict chronic disease. These sorts of policy interventions are important because the 
codified regulations they create and put in place last beyond changes in public leadership 
and the government can ensure retailers comply with regulations and enforce rules. In 
addition, local governments can use zoning to shape and control land use and thereby the 
built environment by governing what buildings can be built and what they can be used for 
(Wooten et al. 2013). Zoning divides the city into different zones to be used for different 
purposes, such as residential, commercial, and industrial areas, and then creates limits 
such as only houses can be built in residential zones. Future development in Colorado 
Springs could be improved by not allowing for public schools and fast-food restaurants in 
the same zones. Conditional use permits can be attached to zoning laws that set 
conditions on use of land if it could have negative effects on public health. Any 
regulations created on land by zoning laws continue on with the land regardless of 
ownership changes, and the government can always make new owners comply with the 
law. 

Licensing is another tool the government can use to regulate business, by giving 
businesses permission to sell things that would be illegal without a license and setting 
conditions that businesses must comply with. For example licenses could require retailers 
to carry a minimum of healthy foods, such as a minimum area of square footage to be 
occupied with fresh produce (Wooten et al. 2013). Many communities in the country 
have used zoning to restrict locations of certain types of business. For example, Concord, 
Massachusetts does not allow for any fast-food or drive-through restaurants (Wooten et 
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al. 2013). Other communities have limited the number of fast-food restaurants allowed, 
or require certain distances between each fast-food restaurant to prevent neighborhoods 
from becoming food swamps. In most states liquor stores and adult businesses cannot be 
located near schools. Perhaps this same technique could be used to prevent fast-food 
restaurants and convenience stores from locating around public schools in Colorado 
Springs. Chronic disease prevention has not traditionally been used as a reason for 
zoning. A recent study showed that 93% of the communities examined allowed for fast-
food restaurants in their zoning codes (Wooten et al. 2013). In 2011, Los Angeles created 
a policy limiting new fast-food restaurants in South Los Angeles, a practice the city of 
Colorado Springs could enact as well, for inevitable future development. 

A 2010 study of zoning ordinances from 175 communities surround 154 public 
middle and high schools showed that low-income communities are significantly less 
likely to allow supermarkets than high-income communities. In addition, zoning codes 
were twice more likely to allow farmers markets in higher-income communities than in 
lower-income communities. Almost all of the communities studied allowed for fast-food 
restaurants, but few communities allowed for farmers markets or community gardens 
(Bridging the Gap 2012). We need to influence policymakers about policies that protect 
the public’s health. In order to do this we need to encourage our policymakers to see 
zoning and licensing as ways to promote health and use them to explicitly allow 
supermarkets and prohibit fast-food restaurants and convenience stores in specific areas 
such as school zones. This would prevent convenience stores and fast-food restaurants 
from locating around schools in a way that is hazardous to children. In addition, 
conditional use permits could be used to require restaurants to improve the quality and 
reduce the portion size of their foods if they are to stay in jurisdiction With 79% of 
Americans living in urban areas, it is important for the government to regulate the use of 
land in a way that considers the health and welfare of the people in its jurisdictions. 

School policy preventing the allowance of vending machines and other 
competitive food options is also important, as students of schools with less access to 
unhealthy food options were found to consume fewer unhealthy foods (Kubik et al. 
2003). Many school food service directors feel that the $2.47 federal reimbursement for 
free school lunches is not adequate and thus feel the need to sell competitive food 
options. Many food service directors fear that restricting competitive food options will 
decrease school revenue, yet this has not been shown in studies (Kubik et al. 2003). 
Cullen et al. (2005) found that when chips and dessert foods were removed from snack 
bars consumption of sweetened beverages decreased and intakes of milk, calcium, and 
vitamin A increased. In addition the frequency of chips and desserts consumed from 
vending machines, as well as intakes of saturated fat and sodium increased. We need 
policy changes in all parts of the student environment in order to change student 
consumption, as students will often find ways to compensate and get unhealthy food 
options from other outlets. Schools should all try to implement intervention techniques 
such as those in the studies cited. It is evident that the most successful intervention 
techniques are ones that use multifaceted programs and experiments. These intervention 
techniques also provide opportunities for farm-to-school programs that would connect 
schools to local farms to provide local and healthy foods in cafeterias as well as provide 
health and nutrition education. This could help connect well-being with a student’s 
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capacity to learn and would be low-cost with many benefits. These could be hard to 
implement as global competition and trade policies favoring large farms have created 
hardships for small farms in recent years. However, with the number of small farms 
decreasing, it is in the interest of small farms to join in partnerships with schools. The 
Federal Fruit and Vegetable Program implemented by the USDA in the 2002 Farm Bill 
gives grants to schools to buy fruits and vegetables (Kubik et al. 2003).  

Colorado Springs Food Rescue is a local organization that rescues unused, edible 
food from grocery stores and other outlets that would otherwise be thrown away, and 
distributes it to Colorado Springs residents living in disenfranchised areas. They deliver 
food to 14 recipient sites across the city and rescue an average of 25,000 pounds of fresh 
food each month. Once delivered to the recipient sites, there are leaders who live in the 
community, called “Promotores”, in charge of equally distributing the fresh produce and 
other food items to the community. A recent venture of Colorado Springs Food Rescue is 
their partnership with Atlas Preparatory, a charter school in Colorado Springs. In this 
collaboration, Colorado Springs Food Rescue staff, Colorado College students, Atlas 
Preparatory high school students, and Atlas Preparatory staff manage a food program that 
delivers fresh food to families on a weekly basis. Providing food for families in need is a 
unique way of getting students to learn about local food issues regarding access and 
health. In addition, exposing students to fresh produce and healthy foods is a great way to 
start introducing those foods into their diets. As referenced earlier, the literature regarding 
school gardens and other intervention techniques demonstrates the importance of 
exposing children to healthy food options at a young age. Combining the importance of 
exposure to healthy food with the importance of serving the community and avoiding 
potentially harmful foods is a good way for students to begin learning about healthy 
eating habits, a model more schools should follow. 

Conclusion: 

The study showed that in El Paso County, the number of students on free or 
reduced lunch for school buffer zones containing one or more fast-food restaurant and for 
school buffer zones containing one or more convenience store is significantly higher than 
number of students on free or reduced lunch for school buffer zones containing neither. 
The number of minority students for school buffer zones containing one or more fast-
food restaurant and for school buffer zones containing one or more convenience store is 
also significantly higher than the number of minority students for school buffer zones 
containing neither. This evidence demonstrates serious spatial inequities in exposure to 
health hazards in the city of Colorado Springs that are not as evident in school zones with 
fewer percentages of minority students or students on free or reduced lunch. Evidence of 
such inequities could be used to influence future policies regarding city planning and 
zoning as well as to influence school policies encouraging healthy eating habits and 
discouraging unhealthy ones.  

 
 
 
 



	 14	

REFERENCES: 
 
Adams, Marc A., MPH, Robin L. Pelletier, MPH, Michelle M. Zive, MS, RD, James F. 
Sallis, PhD, 2005. “Salad bars and fruit and vegetable consumption in elementary 
schools: a plain waste study.” Journal of the American Dietetic Association 105:1789-
1792. 
 
Austin, S. Bryn, ScD, Steven J. Melly, MS, Brisa N. Sanchez, ScM, Aarti Patel BA, 
Stephen Buka, ScD, and Steven L. Gortmaker, PhD, 2005. “Clustering of Fast-Food 
Restaurants Around Schools: A novel application of spatial statistics to the study of food 
environments.” American Journal of Public Health 95 (9): 1575-1580. 
 
Block, Jason P. MD, MPH, Richard A. Scribner, MD, MPH, Karen B. DeSalvo, MD, 
MPH, MSc, 2004. “Fast Food, Race/Ethnicity, and Income: A geographic analysis.” 
American Journal of Preventative Medicine 27 (3): 211-217. 
 
Bridging the Gap, 2012. “Zoning for Healthy Food Access Varies by Community 
Income.” (http://www.bridgingthegapresearch.org/_asset/n5qtpc/btg_food_zoning_final-
0612.pdf). 1-6. 
 
Charreire, Helene, Romain Casey, Paul Salze, Chantal Simon, Basile Chaix, Arnaud 
Banos, Dominique Badariotti, Christiane We- ber, and Jean-Michel Oppert. 2010. 
“Measuring the food environment using geographical information system: a 
methodological review.” Public Health Nutrition 13(11):1773-1785.  

Cullen, Karen Weber, Kathy Watson, Issa Zakeri, and Katherine Ralston, 2005. 
“Exploring Changes in Middle-School Student Lunch Consumption after Local School 
Food Service Policy Modifications.” Public Health Nutrition 9(6):814-820 
 
Donkin, Angela J.M., Elizabeth A. Dowler, Simon J. Stevenson, and Sheila A. Turner. 
1999. “Mapping access to food in a deprived area: the development of price and 
availability indices.” Public Health Nutrition 3(1):31-38  

Eckert, Jeanette, and Sujata Shetty. 2011. “Food Systems, Planning and Quantifying 
Access: Using GIS to Plan for Food Retail.” Applied Geography 31(4):1216-23.  

Glanz, Karen, James F. Sallis, Brian E. Saelens, and Lawrence Frank. 2005. “Healthy 
Nutrition Environments: Concepts and Measures.” American Journal of Health 
Promotion 19(5):330-333.  

Graham, Heather MS, RD, Deobrah Lane Beall, MS, RD, Mary Lussier, MPH, RD, 
Peggy McLaughlin, PhD, Sheri Zidenberg-Cherr, PhD, 2005. “Use of school gardens in 
academic instruction.” Society for Nutrition Education 37: 147-151. 
  
Hendrickson, Deja, Chery Smith, and Nicole Eikenberry, 2004. “Fruit and vegetable 
access in four low-income food deserts communities in Minnesota.” Agriculture and 
Human Values 23:371-383. 



	 15	

 

Hill, James O. and John C. Peters, 1998. “Environmental Contributions to the Obesity 
Epidemic.” Science Magazine 280: 1371-1373. 
 
Horowitz, Carol R. MD, MPH, Kathryn A. Colson, MPH, Paul L. Hebert, PhD, and 
Kristie Lancaster, PhD, 2004. “Barriers to Buying Healthy Foods for People with 
Diabetes: Evidence of environmental disparities.” American Journal of Public Health 
94(9):1549. 
 
Institute of Medicine of the National Academies. 2007. Nutrition Standards for Foods in 
Schools: Leading the Way Toward Healthier Youth. Washington D.C.: National 
Academy of Sciences. 
 
Jessica D. McAleese, MPH and Linda L. Rankin, PhD, RD, FADA, 2007.”Garden-based 
nutrition education affects fruit and vegetable consumption in sixth-grade adolescents.” 
Journal of the American Dietetic Association 107:662-665. 
 
Jiao, Jufeng, Anne V. Moudon, Jared Ulmer, Philip M. Hurvitz, and Adam Drewnowski. 
2012. “How to Identify Food Deserts: Measuring Physical and Economic Access to 
Supermarkets in King County, Washington.” American Journal of Public Health: Re- 
search and Practice 102(10):32-39.  

Karen Weber Cullen, DrPH, RD, LD, and Issa Zakeri, PhD, 2004. “Fruits, Vegetables, 
Milk, and Sweetened Beverages Consumption and Access to a la Carte/Snack Bar Meals 
at School.” American Journal of Public Health 94(3):463-467. 
 
Kelly, Bridget, Victoria M. Flood, and Heather Yeatman. 2011. “Measuring local food 
environments: An overview of available methods and measures.” Health & Place 
17:1284-1293.  

Kubik, Martha Y. PhD, Leslie A. Lytle, PhD, Peter J. Hannan, MStat, Cheryl L. Perry, 
PhD, and Mary Story, PhD, 2003. “The Association of the School Food Environment 
With Dietary Behaviors of Young Adolescents.” American Journal of Public Health 
93(7): 1168-1173. 
 
Lean Lipps Birch and Diane Wolfe Marlin, 1982. “I Don’t Like It; I Never Tried It: 
effects of exposure on two-year-old children’s food preferences.” Appetite: Journal for 
Intake Research 3:353-360. 
 
Lin, Biing-Hwan, and Elizabeth Frazao, 1999.  “Away-From-Home Foods Increasing 
Important to Quality of American Diet.” Food and Rural Economics Division, Economic 
Research Service, U.S. Department of Agriculture; and Joanne Guthrie, Food and Drug 
Administration, U.S. Department of Health and Human Services. Agriculture Information 
Bulletin No. 749: pp. 1-4. 
 



	 16	

Mahmud, Nadia K., Pablo Monsivais, and Adam Drewnowski. 2009. “The Search for 
Affordable Nutrient Rich Foods: A comparison of supermarket food prices in Seattle-
King County.” Univ. of Washington Center for Public Health Nutrition pp.1-5.  

Menschik, David MD, MPH, Saifuddin Ahmed, PhD, Miriam H. Alexander, MD, MPH, 
Robert Wm. Blum, MD, MPH, PhD, 2008. “Adolescent Physical Activities as Predictors 
of Young Adult Weight.” Arch Pediatr Adolesc Med 162(1):29-33. 
 
Morland, Kimberly, PhD, Ana V. Diez Roux, MD, PhD, Steve Wing, PhD, 2006. 
“Supermarkets, Other Food Stores, and Obesity: The atherosclerosis risk in communities 
study.” American Journal of Preventative Medicine 30(4): 333-338. 
 
Morris, Jennifer L., Ann Neustadter, Sheri Ziednberg-Cherr, 2001. “First-grade gardeners 
more likely to taste vegetables.” California Agriculture 55(1):43-46. 
 
Neumark-Sztainer, Dianne, PhD, MPH, RD, Mary Story, PhD, RD, Cheryl Perry, PhD, 
Mary Anne Casey, PhD, 1999. “Factors Influencing Food Choices of Adolescents: 
Findings from focus-group discussions with adolescents.” J Am Diet Assoc 99:929-934. 
 
Neumark-Sztainer, Dianne, Simone A. French, Peter J. Hannan, Mary Story, and Jayne 
A. Fulkerson, 2005. “School Lunch and Snacking Patterns Among High School Students: 
Associations with School Food Environment and Policies.” International Journal of 
Behavioral Nutrition and Physical Activity 2:14. 
 
Ozer, Emily J, 2007. “The Effects of School Gardens on Students and Schools: 
Conceptualization and Considerations for Maximizing Healthy Development.” Journal of 
Health Education & Behavior, 34(6):846-863. 
 
Paeratakul, Sahasporn, MBBS, PhD, Daphne P. Ferdinand, MN, RN, Catherine M. 
Champagne, RD, PhD, Donna H. Ryan, MD, George A. Bray, MD, 2003. “Fast-food 
consumption among US adults and children: dietary and nutrient intake profile.” J Am 
Diet Assoc. 103:1332-1338 
 
Perry, Cheryl L. PhD, Donald B. Bishop PhD, Gretchen Taylor, MPH, RD, David M. 
Murray, PhD, Rita Warren Mays, MS, RD, LN, Bonnie S. Dudovitz, Med, Mary Smyth, 
MS, and Mary Story, PhD, RD, 1998. “Changing fruit and vegetable consumption among 
children: the 5-a-day power plus program in St. Paul, Minnesota.” American Journal of 
Public Health 88(4)603-609. 
 
Perry, Cheryl L., PhD, Donald B. Bishop, PhD, Gretchen L. Taylor, MPH, RD, Marsha 
Davis, PhD, Mary Story, PhD, RD, Clifton Gray, PhD, Susan C. Bishop, BFA, Rita A. 
Warren Mays, MS, RD, LN, Leslie A. Lytle, PhD, RD, Lisa Harnack, DrPH, RD, 2004. 
“A Randomized School Trial of Environmental Strategies to Encourage Fruit and 
Vegetable Consumption Among Children.” Health Education & Behavior, 31(1):65-76. 
 
Reynolds, Kim D., PhD, Frank A. Franklin, M.D., PhD., Dianne Binkley, Dr.P.H., James 
M. Raczynski, Ph.D., Kathleen F. Harrington, M.P.H., M.A.Ed., Katherine A. Kirk, 



	 17	

Ph.D., and Sharina Person, Ph.D, 2000. “Increasing the Fruit and Vegetable Consumption 
of Fourth-Graders: Results from the High 5 Program.” Preventative Medicine 30:309-
319. 
Robert W. Jeffery, PhD, and Simone A. French, PhD, 1998. “Epidemic Obesity in the 
United States: Are Fast Foods and Television Viewing Contributing?” Am J Public 
Health 88:277-280 
 
Rose, Donald, J. Nicholas Bodor, Chris M. Swalm, Janet C. Rice, Thomas A. Farley, 
Paul L. Hutchinson, 2009. “Deserts in New Orleans: Illustrations of urban food access 
and implications for policy.” University of Michigan National Poverty Center/USDA 
Economic Research Service Research pp. 1-15. 
 
Slusser, Wendelin M., William G. Cumberland, Ben L. Browdy, Linda Lange, and 
Charlotte Neumann, 2007. “A school salad bar increases frequency of fruit and vegetable 
consumption among children living in low-income households.” Public Health Nutrition 
10(12):1490-1496. 
 
Sloane, David C. PhD, Allison L. Diamant, MD, MSHS, LaVonna B Lewis, PhD, 
Antronette K. Yancey, MD, MPH, Gwendolyn Flynn, Lori Miller Nascimento, MPH, 
William J. McCarthy, PhD, Joyce Jones Guinyard, DC, Michael R. Cousineau, DrPH, 
2003. “Improving the Nutrional Resource Environment for Healthy Living Through 
Community-based Participatory Research.” J Gen Intern Med 18(7): 568–575. 
 
Sonja M. Skelly and Jennifer C. Bradley, 2000. “The importance of school gardens as 
perceived by Florida elementary school teachers.” Department of Environmental 
Horticulture 10(1):229-231. 
 
Statista 2015. “Statistics and facts about the fast food industry.” Retrieved Nov. 10, 2015 
(http://www.statista.com/topics/863/fast-food/). 
 
Stein, Dana Beth, 2011. “Food Deserts’ and ‘Food Swamps’ in Hillsborough County, 
Florida: Unequal access to supermarkets and fast-food restaurants.” Scholar Commons 
Graduate Theses and Dissertations pp. 1-15. 
 
Story, Mary, Karen M. Kaphingst, Ramona Robinson-O’Brien, and Karen Glanz, 2008. 
“Creating Healthy Food and Eating Environments: Policy and environmental 
approaches.” Annu. Rev. Public Health 29: 253-272 
 
Story, Mary, Marilyn S. Nanney, and Marlene B. Schwartz, 2009. “Schools and Obesity 
Prevention: Creating school environments and policies to promote healthy eating and 
physical activity.” The Milbank Quarterly 87(1):71-100. 
 
 
Technomic Foodservice Segment Time Series: Limited Service Restaurants (1975-2005). 
Chicago, Ill: Technomic Inc; 2004. 
 



	 18	

United States Census Bureau, 2015. “State & County QuickFacts: Colorado Springs, 
Colorado.” Retrieved Nov. 10, 2015 
(http://quickfacts.census.gov/qfd/states/08/0816000.html). 
 
Walker, Renee E., Christopher R. Keane, and Jessica G. Burke. 2010. “Disparities and 
Access to Healthy Food in the United States: A review of food deserts literature.” Health 
& Place 16:876-884.  

Wechsler, Howell, EdD, Charles E. Basch, PhD, Patricia Zybert, PhD, Rafael Lantigua, 
MD, and Steven Shea, MD, 1995. “The Availability of Low-Fat Milk in an Inner-City 
Latino Community: Implications for nutrition education.” American Journal of Public 
Health 85(12):1690-1692. 
 
Wooten, Heather, Ian McLaughlin, Lisa Chen, Christine Fry, Catherine Mongeon, and 
Samantha Graff, 2013. “Zoning and Licensing to Regulate the Retail Environment and 
Achieve Public Health Goals.” Duke Forum for Law & Social Change 65(5): 65-96. 
 
Zenk, Shannon N. PhD., Amy J. Schulz, PhD, Barbara A. Israel, DrPH, Sherman A. 
James, PhD, Shuming Bao, PhD, and Mark L. Wilson, ScD, 2005. “Neighborhood Racial 
Composition, Neighborhood Poverty, and the Spatial Accessibility of Supermarkets in 
Metropolitan Detroit.” American Journal of Public Health 95(4):660-666. 

 


